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May 1990, accepted in final form 18 July 1990) Abstract . 2014 Organic conductors based on transition metal (M = Ni, Pd, Pt) complexes of dmit (dmit = 1,3-dithia-2-thione-4,5-dithiolato) [1] ] have attracted a great deal of attention since the discovery of superconductivity in TTF[Ni(dmit)2]2 (TTF = tetrathiafulvalene) at 1.6 K under a pressure of 7 kbar [2] . Two other superconducting compounds of this family, (CH3)4N[Nl(dmlt)2]2 (Tc = 5 K at 7 kbar) [3] and a'-TTF[Pd(dmit)A2 (Tc = 6.5 K at 20 kbar) [4] were found later. Moreover, an interesting feature of TTF[M(dmit)j2 (M = Ni, Pd) is the occurrence of charge density wave (CDW) instabilities observed in X-ray diffuse scattering studies at ambient pressure [5] . Thus, these materials provide an interesting example of competition between CDW and superconductivity in molecular metals. [7] . These measurements give evidence that the CDW involves the Ni(dmit)2 stacks. The Knight shift decreases but not vanishes at low temperature showing that the Ni(dmit)2 subsystem is metallic in the entire temperature domain. Two possible explanations for why the CDW does not induce a metal-insulator transition on the Ni(dmit)2 stacks were suggested [7] . The first assumed imperfect nesting of a wraped planar 1 D Fermi surface. The second was based on the prediction of a multiconduction band for the Ni(dmit)2 stacks consisting of the HOMO and LUMO bands [8] .
The CDW would open a gap in only some of them so that some metallic bands will remain. We were unable to distinguish between these two possibilities from broad band NMR data. As it will be seen, the results of the present work provide support for the second explanation.
We report here [9] . The side bands are strong within a range of the anisotropic magnetic shifts. The spectrum in figure 3 was obtained at 50. [7] . The [11] was used. All valence electrons were explicitely taken into account in the calculations. The basis set consisted of Slater type orbitals of double-£ quality for nickel 3d functions and of single-C quality for carbon 2s and 2p, sulfur 3s and 3p and nickel 4s and 4p [12] . The exponents, contraction coefficients and atomic parameters used in the calculations are summarised in table II. As usual in organometallic compounds, the off-diagonal matrix elements of the hamiltonian were calculated according to the modified Wolfsberg-Helmholz formula [13] . The calculations were performed on the room temperature and ambient pressure structure [1] which is the only presently available. (a) Contraction coefficients used in the double-C expansion.
As reported previously [8] , although the Ni(dmit)2 molecules play the role of acceptors in TTF[Ni(dmit)2]2, both the highest occupied (HO) and lowest unoccupied (LU) molecular orbitals of Ni(dmit)2 lead to partially filled bands. This is due to the fact that the splitting between the HOMO and LUMO in the monomer -due to metal-ligand interactions -is overriden by the dispersion of energy levels produced by the monomer-monomer interactions along the Ni(dmit)2 stacks. Since the repeat unit cell of a Ni(dmit)2 slab contains four molecules, the band structure of the Ni(dmit)2 slab in the region near the Fermi level (see Fig. 5 ) contains two sets of four bands each, the upper one coming from the LUMO's and the lower one coming from the HOMO's.
It is clear from figure 5 that the density of states at the Fermi level (N (£p)) will contain contributions from both the HOMO (N ( EF)HOMO) and LUMO similar, the contributions originating from the HOMO and LUMO bands are not. The possible relation between these results and the temperature dependences reported before will be discussed in the next section. 4 . Discussion. decrease by a factor of about 1.7 towards low temperature. By contrast, the variations are small for inner carbons and do not exceed 7 %. To our knowledge, this is the first observation of such a different temperature behaviour of the local Knight shifts for the same molecule in an organic conductor. Temperature dependent Knight shifts have been reported for (TMTSF)2PF6 [15] , (TMTSF)2Re04 [16] and (FA)2AsF6 [17] . In these cases, however, they decrease at low temperatures for all carbon sites of the cation radical.
In the case of a single conduction band the Knight shift can be written as [18] where the index j denotes nonequivalent crystal sites, yp is the Pauli susceptibility per one molecule, aj is the isotropic hyperfine interaction constant in radians per inverse second and Pj is the spin density normalized to the unity over the ion-radical. aj and pj are mainly given by the free ion-radical parameters which are temperature independent and are slightly modified by crystal effects. So the temperature dependence of the Knight shift is expected to be of the type Kj(T) aXp(T), i.e. the same for the nuclei at different crystal sites. Our experimental data disagree with this prediction and consequently suggest that we are out of a single conduction band situation. Therefore, in the discussion which follows we use the HOMO and LUMO bands picture [8] described in the previous section.
We associate the temperature dependence of the Knight shifts in 'ITF[Ni(dMit)212 with the CDW instabilities known from X-ray diffuse scattering studies [5] . At room temperature and below, 1 D structural fluctuations with the wave vector 0.4 b* (the crystal b-axis is along the conducting chains) have been observed. They become 3D ordered at about 40 K. Two additional weak 1D distortions at wave vectors -0.18 b * and -0.22 b * appear at -25 K [19] . From our previous broad band 13C NMR studies the first CDW was proved to involve the Ni(dmit)2 stacks and to decrease the Knight shift averaged over the six carbon atoms (9) below 100 K [7] . The present experiments clearly show that this decrease starts already at room temperature but the change J1K ~ 7 ppm is too small to be detectable by broad band NMR. Theoretical studies [20] Figure 5 shows that a satisfactory fit for line B and almost temperature independent average positions for the C-D and E-F pairs of lines are obtained. The assignement of the CDW gap to the Ni(dmit)2 LUMO band agrees with one of the suggestions made after comparison between the X-ray pattern and the band calculation [8] . 5 . Concluding remarks.
The main result of the present work is the observation of two different behaviours of the locally resolved 13C Knight shifts for the same Ni(dmit)2 molecule of the 1TF[Ni(dmit)212 organic conductor. We observe a strong decrease towards low temperature for the outer carbons and a weak temperature dependence for the inner carbons. We believe these data provide evidence for an unusual multiband structure in organic conductors in which both the HOMO and LUMO bands of the Ni(dmit)2 acceptor stacks cross the Fermi level, as it was predicted by band structure calculations [8] . The [8] . The dominant contribution to the Knight shifts of the outer and inner carbons arise from the LUMO and HOMO bands, respectively. In view of these results, a 13C MAS NMR study of (CH3)4Ni(dmit)2)2 [24] , where the conduction band is built from the LUMO [8] 
